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INTRODUCTION

This report presents the results of additional investigation activities conducted in June 2020 at the
International Paper Company (IP) Closed Former Wood Treating Site in Wiggins, Mississippi (Wiggins
facility).

A meeting and site tour were held at the Wiggins facility on December 10, 2019. Meeting attendees
included US Environmental Protection Agency (EPA), Mississippi Department of Environmental Quality
(MDEQ), IP and EarthCon Consultants, Inc. (EarthCon) personnel. The discussion during the meeting
included EPA'’s concern that elevated concentrations of dissolved wood treating chemical constituents or
dense non-aqueous phase liquids (DNAPL) may exist hydraulically downgradient from the closed
units/treatment areas at the bottom of the Citronelle/top of the Pascagoula formations. The top of the
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Pascagoula formation is an aquitard, consisting of clay; therefore, DNAPL, if present may collect in this
zone. Although such conditions have previously been investigated and shown not to be present, several
activities were discussed with EPA to further evaluate the potential for DNAPL, and IP agreed to prepare a
Data Gap Investigation Work Plan (Work Plan) for EPA review following the meeting.

On January 29, 2020 IP submitted a Work Plan to EPA (Attachment 1). The Work Plan elements included
the following activities:

e Installation of a “well cluster” in the area between wells WC-40 and WC-44
0 One well to be screened similarly to WC-40
o0 The second, deeper well to be screened at the bottom of the Citronelle/top of Pascagoula
formations

¢ Redevelop, purge, and sample existing “deep wells”:

o WC-43
o WC-08A
o WCP-8
o WP-01
o WP-02

e Abandon three shallow wells which were observed inside the closed treatment impoundment area
(SWMuUs 8, 9 and 10) during the site tour. The wells were examined during the site visit and were
found to be approximately 40 feet deep. IP searched available records regarding well
installation/construction, functionality and/or intended use of the wells and was unable to locate any
information regarding these three wells. Given the location of these wells within the closed units,
these wells did not appear to be useful for monitoring the groundwater plume and migration/plume
stability and thus they were proposed for abandonment.

The Work Plan was approved by EPA on February 26, 2020. Due to restrictions, and concerns surrounding
the COVID-19 pandemic, the field work could not be implemented until the week of June 15, 2020.

The location of the Wiggins facility is shown on Figure 1. Figure 2 shows site features and groundwater
monitoring well locations. The results of the June 2020 field activities are summarized in this report as well
as documented in the following attachments:

Table 1. Monitoring Well Completion Data

Table 2. MDEQ Permit Monitoring Parameters/GWPS

Table 3. Laboratory Analytical Results Summary — Permit Wells - June 2020
Table 4. Laboratory Analytical Results Summary — Work Plan Wells - June 2020
Table 5. Water Level Data - June 2020

Figure 1. Site Location Map

Figure 2. Wiggins Facility Site Map

Figure 3. Potentiometric Surface Map (June 2020)

Figure 4. Naphthalene Iso-contour lines near WC-40

Attachment 1. Data Gap Work Plan

Attachment 2. Photolog

Attachment 3. Soil Boring/Well Construction Logs/Well Abandonment Reports
Attachment 4. June 2020 Laboratory Analytical Reports

Attachment 5. June 2020 Laboratory Data Quality Assurance Review Memoranda
Attachment 6. Plume Stability Analysis Update Summary
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MONITORING WELL INSTALLATION, DEVELOPMENT AND WELL ABANDONMENT

A monitoring well cluster, consisting of two wells designated WC-56 and WC-57 was installed in an area
between monitoring wells WC-40 and WC-44 as shown on Figure 2. The purpose of the two new monitoring
wells was to assess potential concentrations of creosote constituents and pentachlorophenol (PCP) in and
at the bottom of the Citronelle aquifer downgradient from monitoring well WC-40.

The boreholes were drilled using rotary sonic drilling methods by advancing 10-foot long sections of 4.5-
inch outer diameter (OD) inner casing and 6.5-inch OD outer casing sonic rods. The 4.5-inch OD rods were
advanced 10 feet, then the 6.5-inch OD rods were advanced over the smaller rods to the same depth. The
4.5-inch OD rod was then retrieved to collect the recovered soil core sample. This process was repeated
at 10-feet intervals until the desired depth was reached. The larger-diameter sonic rods remained in the
borehole and acted as an outer casing until the monitoring well was constructed.

The initial borehole, designated WC-57 was advanced to the contact of the Citronelle and Pascagoula
formations (the top of the latter formation is referred to as the Pascagoula clay), at a depth of 142 feet below
ground surface (bgs). Soil sample cores were retrieved from the borehole at 10-feet intervals and the
samples were placed in a polyethylene sleeve which was placed on a plastic sheet and then cut open. The
sample cores were observed, classified, and logged by the on-site geologist. Representative photos of the
soil cores are contained in the photolog in Attachment 2. The second borehole, designated WC-56 and
located approximately 15 feet north of WC-57 was advanced to a total depth of 105’ bgs, to match the well
construction of WC-40. Soil sample cores were not retrieved from the second boring, as the soil cores from
WC-57 were used for logging and well placement purposes.

After reaching the terminal depth of each borehole, groundwater monitoring wells were constructed in each
borehole as the larger-diameter sonic rods were retrieved. The monitoring wells were constructed of rigid
poly-vinyl chloride (PVC), each with a 10-foot section of screen with 0.010-inch slots. A 20-40 sand filter
pack was installed around the screened section to approximately two to three feet above the top of the
screen, followed by approximately two to three feet of bentonite pellets. The remainder of the annular space
surrounding the riser in each well was filled with grout after the bentonite had hydrated. Each well was
completed at the surface with a load-rated monitoring well vault. Soil boring/well construction logs are
contained in Attachment 3.

After a minimum of 24 hours following well installation, each well was developed with a submersible pump
to remove residual materials remaining in the wells and to attempt to re-establish the natural hydraulic flow
conditions of the formation around the wells. The wells were developed until the column of water in the well
was reasonably free of visible sediment.

The three monitoring wells observed inside the closed treatment impoundment area were abandoned. In
addition, two monitoring wells (WC-491 and WC-501) which were installed in 2007 and were used for
chemical injection during the 2008 In Situ Chemical Oxidation (ISCO) pilot study were also abandoned®
(see Attachment 3 for well abandonment forms).

The location and casing elevation for WC-56, WC-57 as well as several other wells lacking complete survey
information were surveyed by a Mississippi-registered surveyor, and the information was added to the site’s
well network database (summarized in Table 1).

1 Note WC-491 and WC-501 were wells installed during the 2007/2008 ISCO Pilot Study. Groundwater monitoring wells WC-49i and
WC-50i, which were installed during the 2011 CAP, remain at the site.
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GROUNDWATER SAMPLING

Groundwater samples were collected from the MDEQ Permit-required semi-annual monitoring event wells
(WC-8, WC-11, WC-26,WC-39, WC-41, and WC-44), from WC-56, WC-57, and from five additional existing
“deep” wells in the vicinity of the closed impoundments (WC-43, WC-08A, WCP-8, WP-01 and WP-02).

Existing monitoring wells WC-43, WC-08A, WCP-8, WP-1, and WP-2 and the new wells WC-56 and WC-
57 were developed with a submersible pump until sediment accumulated in the bottom of each well, if any,
had been removed and the recovered water was reasonably free of sediment. Prior to development and
again prior to sampling, an oil/water interface probe was used to measure the depth to water, the potential
presence of light and dense non-aqueous phase-separated layers (LNPAL and DNAPL), and the total depth
of each well. Neither LNAPL nor DNAPL was observed in any of the wells accessed during the June 2020
field activities. A potentiometric surface map for the Citronelle Formation (using data from the MDEQ
Permit-required wells) is included as Figure 3.

The monitoring wells were purged and sampled using the low-flow method described in the EPA Region 4,
Science and Ecosystem Support Division, Operating Procedure SESDPROC-301-R4, Groundwater
Sampling. Field parameter data including pH, specific conductance, temperature, dissolved oxygen,
turbidity, and oxidation-reduction potential were measured during purging and samples were collected after
measurements stabilized.

The Work Plan contemplated that a packer would be installed in monitoring wells with screen lengths
greater than 10 feet (i.e. WCP-8, WC-08A and WP-2) prior to purging/sampling activities in an attempt to
isolate the bottom of the screened interval during sampling.

e Upon review of well construction information, it was determined that WCP-8 was constructed with
25 feet of 6-inch diameter PVC well screen. EarthCon was advised by equipment suppliers
contacted that there would be a risk of well screen damage with inflatable packer usage (i.e. due
to the larger diameter of the well, increased pressure would be required which may result in damage
to the PVC well screen). WCP-8 was therefore sampled using low-flow methods with the intake of
the bladder pump deployed at a depth of 5 feet above the bottom of the well (i.e. half-way within
the bottom 10-foot screen interval).

e An inflatable packer was placed and inflated approximately 10 feet above the bottom of the
screened interval in monitoring wells WC-08A and WP-2 with the intake of the bladder pump
deployed at a depth of 5 feet above the bottom of the well (i.e. half-way within the bottom 10 foot
screen interval).

0 WC-08A was successfully sampled using the packer assembly (see representative photo
in Attachment 2). The packer held an air pressure of 30 pounds per square inch (psi)
throughout sampling and no drawdown was observed.

0 WHP-2 could not successfully be sampled with the packer assembly due to the well depth
and the inability of the bladder pump to successfully deploy at this depth. WP-2 was
therefore sampled using low-flow methods with the intake of a variable speed submersible
pump deployed at a depth of 5 feet above the bottom of the well (i.e. half-way within the
bottom 10-foot screen interval).

LABORATORY RESULTS

The collected groundwater samples were submitted to Pace Analytical National Laboratory in Mt. Juliet,
Tennessee for analysis of the following analytes:

e For the MDEQ Permit required wells; 3&4-methylphenol, fluorene, naphthalene,
pentachlorophenol, and phenanthrene using Method 8270C SIM.
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e For existing monitoring wells WC-43, WC-08A, WCP-8, WP-1, and WP-2 and the new wells (WC-
56 and WC-57); the Ground Water Protection Standards (GWPS) constituents listed in the MDEQ
permit using EPA Methods 8260B and 8270C.

Quality control (QC) samples consisted of equipment blanks, duplicate samples, and matric spike/matrix
spike duplicates. The laboratory analytical reports are contained in Attachment 4.

The laboratory results were reviewed and validated (Attachment 5), and the validated results were
compared to the GWPS. The groundwater sampling results are summarized in Table 3, (Permit Required
Wells) and Table 4 (Work Plan Wells).

The analytical results for the groundwater samples collected from the MDEQ Permit Required Wells were
all non-detect except for PCP in WC-26 where it was detected at a concentration of 1.45 ug/L (see Table
3).

Several constituents were detected in the Work Plan Wells as summarized in Table 4. Several the
detections were reported as “J” flagged results due to their estimated low detection below the Reporting
Detection Limit (RDL). Two constituents; PCP and Naphthalene were detected at concentrations above
their respective MDEQ Groundwater Protection Standard (GWPS).

e The constituents in the sample collected from well WP-12 were either estimated concentrations
below the RDL or non-detected. A low level of PCP was detected in sample WP-1, however,
following Functional Guidelines protocols, the concentration, which equaled that of the associated
equipment blank (EB-2), was assumed to be a field artifact and was qualified as non-detected.

e Naphthalene was detected in the sample collected from the newly installed WC-57 (and the
duplicate sample collected from WC-57) at a concentration of 59.1 ug/L and 41.7 ug/L respectively
(the GWPS for naphthalene is 6.2 ug/L).

e All constituents in the samples collected from WP-2 and WC-43 were non-detect.

e All constituents in the sample collected from WC-56 were non-detect except for estimated
concentrations below the RDL for Fluoranthene and Phenanthrene.

e All constituents in the sample collected from WC-8A were non-detect except for estimated
concentrations below the RDL for PCP and Phenanthrene.

The Groundwater Plume Analytics® evaluation, including a Ricker Method® Plume Stability Analysis (PSA),
was updated utilizing site groundwater data through December 2019. The following is provided as a limited
summary of the results. The full graphical display and analyses, including plume map videos, center-of-
mass (COM) evaluation maps, and the Spatial Change Indicator™ (SCI) results are included in Attachment
6.

The plume stability analysis update indicates that from 2011 through 2019 both the naphthalene and PCP
plumes are decreasing with strong statistical confidence. The COM evaluation maps depict very little net
movement in both constituents over that same time-period indicating that the plumes are not migrating.
This is confirmed by the SCI. The SCI for naphthalene, comparing 2011 to 2019, shows attenuation

2 A review of the soil/boring well log indicates that WP-1 is likely not screened within the Pascagoula Formation, rather it appears as
if it also a well completed within the Citronelle Formation. The top of the Pascagoula formation (as described in other site well logs
(i.e. WP-2) and encountered in the soil cores recovered during the drilling of WC-57 is a blue-gray stiff Clay. This material was not
noted in the WP-1 well log.
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(depicted by blue shading) throughout all parts of the plume except proximal to WC-5. The small portion of
pink shading depicted in the SCI is because naphthalene was non-detect in WC-5 in 2011 and was
measured at 8.23 pg/L in 2019. However, a plot of the naphthalene trend in WC-5 reveals a strongly
decreasing trend in this well that is currently very near the GWPS. The SCI for PCP, comparing 2011 to
2019, depicts attenuation throughout most of the plume with small areas of increase proximal to WC-5,
WC-23, WC-29 and WC-30. Individual PCP trend charts are provided for these wells for further context.
The WC-5 PCP plot depicts a decreasing trend since approximately 1998 with a brief spike following the
2007 injections. The 2011 date appears to be an uncharacteristically low value similar to what was observed
for naphthalene in this well. The WC-23 PCP plot has a similar pattern to WC-5 in that 2011 was the only
non-detect event but still depicts a strong decreasing trend. The WC-29 PCP plot also shows a strong
decreasing trend over time with a relatively recent increase starting in 2017. This increase appears similar
to what occurred in 2002 through 2004 which later returned non-detect values in 2010 and 2011. If further
monitoring does not result in a return to low levels, this may be an indication of a localized concentration
increase or sourcing in this area. The PCP plot in WC-30, which is proximal to WC-29, depicts a similar
increase in concentration starting in 2017 that has currently peaked in 2018. Further sampling of these
wells will help reveal if this trend will be sustained or short-term as observed in 2002-2004.

Investigative Derived Waste (IDW) generated during field activities was addressed in accordance with
USEPA Operating Procedure SESDPROC-202-R3 “Management of Investigative Derived Waste”
(https://www.epa.gov/sites/production/files/2015-06/documents/Management-of-IDW.pdf). IDW (i.e., drill
cuttings, development/purge water, etc.) was containerized, and the ultimate disposition of the IDW is being
evaluated utilizing USEPA Operating Procedure SESDPROC-202-R3.

DISCUSSION

Neither LNAPL nor DNAPL were observed in any of the wells accessed during the June 2020 field activities.
Based on potentiometric surface data collected during the June 2020 field activities the Citronelle
potentiometric surface continues to indicate a south-southwesterly flow direction. A review of the soil/boring
well log indicates that WP-1 is likely not screened within the Pascagoula Formation, rather it appears as if
it also a well completed within the Citronelle Formation.

Both the 2019 PSA Update and the 2020 PSA Update evaluated Naphthalene iso-contours nearby, and
down-gradient of, WC-40 (see Figure 4). The iso-contours are closely aligned with the actual sampling
results obtained from WC-57 in June 2020 (i.e. double-digit concentrations). A concentration gradient
calculation utilizing the WC-40 December 2018, WC-40 December 2019 and the WC-57 June 2020
naphthalene concentrations (also shown on Figure 4), indicates that a concentration equal to or below the
GWPS for naphthalene (6.2 ug/L), is expected to be achieved within approximately 15 feet down-gradient
of WC-57. This information provides further credence that the naphthalene plume is well defined on the
Wiggins facility and near WC-57. The PSA analyses indicate that both the naphthalene and PCP plumes
are attenuating. The SCI for PCP reveals that the trends in WC-29 and WC-30 should be monitored closely
to assess the occurrence of short-term variability or the development of a possible new trend in these wells.

The results of the recent groundwater sampling event, the newly installed monitoring wells and 2020 PSA
Update indicate that the naphthalene and pentachlorophenol plumes are stable and/or decreasing and have
been delineated within the bounds of the Wiggins facility itself. We look forward to discussing the results
of this Data Gap Investigation with EPA following your review.


https://www.epa.gov/sites/production/files/2015-06/documents/Management-of-IDW.pdf

Table 1. Monitoring Well Completion Data

Well Coordinates® Well Installation Elevation® Screen Top Screen Bottom Screen Length
Number East North By Date Ground TOC? Depth Elevation Depth Elevation (feet)
MONITORING WELLS
WC-05 892440.09 486293.02 HET® Sep-81 204.71 204.73 15.00 187.90 25.00 177.90 10.00
wc-077 892491.57 485728.29 LAW* May-83 239.10 241.20 41.00 198.10 60.20 178.90 19.20
WC-08 892560.82 486080.80 LAW May-83 223.52 224.86 28.20 195.50 47.00 176.70 18.80
WC-08A 892554.92 486076.02 JLGA Aug-84 223.24 224.43 29.00 194.24 109.00 114.24 20.00
WC-09P 892660.64 486263.69 JLGA Dec-85 205.76 207.50 83.00 124.50 93.00 114.50 10.00
WC-11 892535.70 486330.19 LAW May-83 201.18 202.58 6.20 195.00 25.00 176.20 18.80
WC-13 891218.52 486107.59 LAW Apr-83 239.39 241.17 41.00 198.50 60.20 179.30 19.20
WC-14 892330.47 485826.81 LAW Aug-83 236.04 238.04 40.90 195.20 60.30 175.80 19.40
WC-19 891355.76 485804.03 JLGA® Jul-84 244,51 247.27 55.00 189.50 65.00 179.50 10.00
wc-217 892351.28 485578.68 JLGA Jun-87 240.80 243.30 49.20 191.70 69.30 171.60 20.10
WC-22 891876.60 485885.79 JLGA Dec-85 243.13 244.68 48.90 194.40 63.90 179.40 15.00
WC-23 891886.89 485693.26 JLGA Dec-85 246.33 248.10 48.70 197.70 63.70 182.70 15.00
WC-24 891988.82 485536.83 JLGA Dec-85 246.57 248.91 50.00 197.00 65.00 182.00 15.00
WC-25 892224.04 485542.50 JLGA Dec-85 242.85 245.75 49.70 193.10 64.70 178.10 15.00
WC-26 891377.37 485532.31 JLGA Dec-85 245.90 247.80 48.90 197.00 63.90 182.00 15.00
WC-28 892523.73 485528.18 JLGA Jun-87 236.23 238.22 50.90 185.60 70.90 165.60 20.00
WC-29 892450.77 485615.96 JLGA Jun-87 240.95 241.59 46.30 192.70 66.30 172.70 20.00
WC-30 892399.26 485683.20 JLGA Jun-87 242.02 243.27 42.80 198.10 62.80 178.10 20.00
WC-31 892085.94 485915.25 JLGA Jun-87 236.08 237.70 35.70 200.70 55.80 180.60 20.10
WC-33 891353.23 485855.78 JLGA Jun-87 244.60 247.03 41.10 203.40 61.10 183.40 20.00
WC-34 891239.29 485863.29 JLGA Jun-87 242.70 243.83 49.60 191.70 69.60 171.70 20.00
WC-35 891183.41 485949.10 JLGA Jun-87 241.44 242.69 50.20 189.00 70.20 169.00 20.00
WC-36 891380.16 486427.42 JLGA Jun-87 232.50 234.38 40.00 194.38 60.00 174.38 20.00
WC-39 892441.54 485230.69 wcc® Sep-91 239.94 242.10 95.00 144.52 105.00 134.52 10.00
WC-40 891916.00 485210.40 WCC Sep-91 248.42 250.71 95.00 153.42 105.00 143.42 10.00
WC-41 892230.54 484611.18 WCC Feb-93 248.92 251.43 122.50 126.56 132.50 116.56 10.00
WC-42 892574.90 483999.50 WCC Feb-93 249.04 252.21 117.00 132.36 127.00 122.36 10.00
WC-43 892235.75 485831.53 WCC Feb-93 235.81 238.33 106.00 129.23 116.00 119.23 10.00
WC-44 891613.66 484593.86 Premier Jun-05 240.18 240.03 44.00 196.13 64.00 176.30 20.00
WC-45 891901.46 485234.61 Premier Oct-06 248.48 248.15 98.00 150.48 108.00 141.48 10.00
WC-46 891924.27 485191.41 Premier Oct-06 248.30 247.93 65.00 183.30 75.00 173.30 10.00
WC-47 891928.02 485181.15 Premier Oct-06 248.21 247.77 95.00 153.21 105.00 143.21 10.00
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Table 1. Monitoring Well Completion Data

Well Coordinates® Well Installation Elevation® Screen Top Screen Bottom Screen Length
Number East North By Date Ground TOC? Depth Elevation Depth Elevation (feet)
WC-48 892538.87 484869.94 Premier Oct-06 241.32 240.79 55.00 186.32 65.00 176.32 10.00
WC-56 891758.32 484923.09  EarthCon  Jun-20 245.84 245.09 95.00 150.09 105.00 140.09 10.00
WC-57 891769.51 484909.07  EarthCon  Jun-20 245.82 24511 132.00 113.11 142.00 103.11 10.00

PILOT STIDY WELLS
WC-48i 892433.67 486188.63  EarthCon  Oct-11 214.84 217.84 15.00 202.84 50.00 187.84 15.00
WC-49s 892428.82 486190.91  EarthCon  Oct-11 214.41 217.71 15.00 202.71 30.00 187.71 15.00
WC-49i 892433.67 486188.63  EarthCon  Oct-11 214.84 217.84 35.00 182.84 50.00 167.84 15.00
WC-50i 892458.70 486156.64 EarthCon  Oct-11 218.40 221.41 10.00 211.41 50.00 171.41 10.00
WC-50s 892454.71 486161.68 EarthCon  Oct-11 217.60 221.10 20.00 201.10 35.00 186.10 15.00
WC-51i 892490.22 486128.34  EarthCon  Oct-11 220.79 223.64 45.00 178.64 55.00 168.64 10.00
WC-51s 892485.81 486132.99  EarthCon  Oct-11 219.17 222.97 25.00 197.97 40.00 182.97 15.00
WC-52i 892338.52 486063.92 EarthCon  Oct-11 221.41 224.76 55.00 169.76 65.00 159.76 10.00
WC-52s 892332.92 486066.83  EarthCon  Oct-11 221.43 224.93 30.00 194.93 40.00 184.93 10.00
WC-53i 892406.53  4865051.28 EarthCon  Oct-11 22521 228.21 55.00 173.21 65.00 163.21 10.00
WC-53s 892403.78 486057.38  EarthCon  Oct-11 22481 228.01 35.00 193.01 50.00 178.01 15.00
WC-54s 892197.81 485908.37  EarthCon  Oct-11 228.92 232.52 35.00 197.52 50.00 182.52 15.00
WC-55i 892361.63 485902.31  EarthCon  Oct-11 230.80 234.23 55.00 179.23 65.00 169.23 10.00
WC-55s 892354.82 485908.45 EarthCon  Oct-11 230.84 234.09 35.00 199.09 50.00 180.84 15.00

RECOVERY WELLS
WCP-1 892489.05 486255.65 JLGA Nov-88 205.47 208.35 15.50 189.70 40.50 164.70 25.00
WCP-2 892356.81 486076.48 JLGA Nov-88 223.14 225.67 32.80 190.00 57.90 165.00 25.10
WCP-3 892236.87 485928.84 JLGA Nov-88 229.59 231.85 45.70 183.30 70.70 158.30 25.00
WCP-4 892040.90 485841.92 JLGA Nov-88 239.43 242.26 50.00 189.10 75.00 164.10 25.00
WCP-5 892464.48 485919.85 JLGA Nov-88 230.57 233.36 35.00 195.30 60.00 170.30 25.00
WCP-6 892181.51 485784.28 JLGA Nov-88 238.25 241.38 45.60 193.10 70.60 168.10 25.00
WCP-7 892043.36 486272.25 JLGA Nov-88 240.65 24421 52.00 188.70 77.00 163.70 25.00
WCP-8 892125.64 485602.41 JLGA Nov-88 244.09 247.24 56.50 187.50 81.50 162.50 25.00
WCP-9 891307.75 485835.72 JLGA Nov-88 243.32 245,62 57.00 186.40 82.00 161.40 25.00

PASCAGOULA WELLS
wp-1° 892666.23 486260.10 LAW May-83 205.79 207.52 135.00 N/A 144.40 N/A 9.40
WP-2 892135.70 485799.89 JLGA Aug-84 238.60 239.39 169.00 N/A 189.00 N/A 20.00
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Table 1. Monitoring Well Completion Data

Well Coordinates® Well Installation Elevation® Screen Top Screen Bottom Screen Length
Number East North By Date Ground TOC? Depth Elevation Depth Elevation (feet)

WP-3 892848.43 484755.97 JLGA Aug-84 239.54 242.59 159.00 N/A 169.00 N/A 10.00
WP-4P 892680.20 486161.95 JLGA Dec-85 205.40 207.55 167.00 N/A 217.00 N/A 50.00

RECHARGE WELLS

WCR-17 892199.23 486349.48 JLGA Nov-88 219.90 222.89 30.00 189.90 45.00 174.90 15.00
WCR-2’ 892117.96 486306.24 JLGA Nov-88 221.20 224.19 30.00 191.20 45.00 176.20 15.00
WCR-3’ 892028.91 486263.01 JLGA Nov-88 224.20 226.36 35.00 189.20 50.00 174.20 15.00
WCR-47 891935.53 486219.77 JLGA Nov-88 227.30 230.22 35.00 192.30 50.00 177.30 15.00
WCR-5’ 892245.91 486368.50 JLGA Apr-89 218.20 221.02 18.50 199.70 110.50 107.70 92.00
WCR-6’ 892159.46 486328.72 JLGA Apr-89 220.80 223.16 20.00 200.80 110.50 110.30 90.00
WCR-7’ 892075.59 486294.13 JLGA Apr-89 222.80 225.16 16.50 206.30 108.00 114.80 91.50
WCR-8’ 891970.98 486235.34 JLGA Apr-89 226.00 228.83 25.00 201.00 105.00 121.00 80.00
Notes:

1 All Depths and elevation are in feet, screen depth is measured below ground surface.

2 TOC = Top of Casing

3 HET = Harmon Engineering and Testing Company

4 LAW = Law Engineering Testing Company

5 JLGA = James L. Grant and Associates

6 WCC = Woodward-Clyde Consultants

7 Well was abandoned in June 2005.

8 Wells were resurveyed in 2020. Coordinate system shown is Mississippi East State Plane (feet).

9 A review of the soil/boring well log indicates that WP-1 is likely not screened within the Pascagoula Formation, rather it appears as if it also a well
completed within the Citronelle Formation. The top of the Pascagoula formation (as described in other site well logs (i.e. WP-2) and encountered in the
soil cores recovered during the drilling of WC-57 is a blue-gray stiff Clay. This material was not noted in the WP-1 well log.

N/A Information not avaliable.
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Table 2. MDEQ Permit Monitoring Parameters/GWPS

Constituent | GWPS (ug/L)
GWPS
2,3,4,6-Tetrachlorophenol 1100
2,4,6-Trichlorophenol 3.6
2,4-Dichlorophenol 110
2,4-Dimethylphenol 730
2-Methylnaphthalene 122
2-Methylphenol (o Cresol) 1800
Acenaphthene 370
Acenaphthylene 2190
Anthracene 1800
Benzo(b)fluoranthene 0.092
Benzo(k)fluoranthene 0.92
Carbazole 3.4
Chrysene 9.2
Dibenzofuran 12
Fluoranthene 1500
Phenol 11000
Pyrene 180
Ethylbenzene 700
Xylene 10000
Modified GWPS
Fluorene 240
Naphthalene 6.2
Pentachlorophenol 1.0
Phenanthrene 1100
3 and 4-Methylphenol (m and p Cresol)* 180*
Prepared by: MAB 02/03/12
Checked by: AGL 02/06/12
Notes:

*3- and 4-methylphenol coelute and are reported as a combined result. The
4-methylphenol GWPS is used to compare to the combined results as it is
the lower GWPS.

EarthCon Project No. 02.20000006
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Table 3. Laboratory Analytical Results Summary — Permit Wells - June 2020

Station WC-08 WC-39 WC-41 WC-44 Equip. Blank WC-11 DUP-1 WC-26
Sample WC-8 WC-39 WC-41 WC-44 EB-01 WC-11 WC-11 WC-26
Date[ 06/15/20 06/15/20 06/15/20 06/15/20 06/15/20 06/15/20 06/15/20 06/16/20
Analyte Units
3- & 4-Methylphenol ug/L 10.0|U 10.0|U 10.0|U 10.0|U 10.0|U 10.0|U 10.0|U 10.0|U
Fluorene ug/L 1.0]U 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U
Naphthalene ug/L 1.0{U 1.0{U 1.0|U 1.0|U 1.0{U 1.0{U 1.0{U 1.0{U
Phenanthrene ug/L 1.0{U 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U
Sum of the above creosote constituents ND ND ND ND ND ND ND ND
Pentachlorophenol (PCP) ug/L ﬁ 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U 1.0|U 1.45
Notes:
J - Estimated concentration Prepared By: NDK 6/23/2020
U - Not detected at the method detection limit shown Checked By: CAC 7/30/2020

ND - Not detected
NA - Not analyzed
DUP - Field duplicate sample

Shaded values exceed the GWPS

EarthCon Project No. 02.20000006
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Table 4. Laboratory Analytical Results Summary — Work Plan Wells - June 2020

Station WP-1 WP-2 DUP-02 WC-8A WC-43 WCP-8 WC-56 DUP-03 WC-57 DUP-4 Equip. Blank
Sample WP-1 WP-2 WP-2 WC-8A WC-43 WCP-8 WC-56 WC-56 WC-57 WC-57 EB-2
Date| 06/17/20 06/17/20 06/17/20 06/17/20 06/17/20 06/17/20 06/18/20 06/18/20 06/18/20 06/18/20 06/17/20
Analyte Units
Ethylbenzene ug/L 1.0/U 1.0|U 1.0/U 1.0|U 1.0|U 1.0/U 1.0/U 1.0|U 1.0|U 1.0/U 1.0|U
Xylenes (total) 07/ B 10000 3.0U 3.0|U 3.0/U 3.0U 3.0U 3.0V 3.0U 3.0|U 3.0U 3.0|U 3.0U
Sum of the above VOC parameters

Carbazole ug/L 0.112|J 10.0(U 10.0|U 10.0/U 10.0/U 5.031J 10.0/U 10.0(U 10.0/U 0.144)J 10.0/U
Dibenzofuran ug/L 0.252|J 10.0(U 10.0|U 10.0/U 10.0/U 1.64|J 10.0/U 10.0(U 1.16|J 1.52\J 10.0/U
2,4-Dichlorophenol ug/L 10.0 U 10.0|U 10.0|U 10.0/U 10.0/U 10.0/U 10.0 U 10.0|U 10.0/U 10.0|U 10.0/U
2,4-Dimethylphenol ug/L 10.0/U 10.0(U 10.0|U 10.0/U 10.0/U 10.0/U 10.0/U 10.0(U 10.0/U 10.0|U 10.0/U
3&4-Methylphenol ug/L 10.0/U 10.0(U 10.0|U 10.0/U 10.0/U 10.0/U 10.0/U 10.0(U 10.0/U 10.0|U 10.0/U
Phenol ug/L 4.870\J 10.0|U 10.0|U 10.0/U 10.0/U 10.0/U 10.0 U 10.0|U 10.0/U 10.0|U 10.0/U
Pentachlorophenol ug/L 1.82/U 1.0|U 1.0|U 1.0/U 1.0|U 1.0|U 1.0|U 1.0|U 1.0/U 1.0|U 1.82
2,4,6-Trichlorophenol ug/L 10.0/U 10.0|U 10.0/U 10.0|U 10.0|U 10.0|U 10.0/U 10.0|U 10.0|U 10.0|U 10.0|U
2,3,4,6-Tetrachlorophenol ug/L 0.391|J 10.0(U 10.0|U 10.0/U 10.0/U 10.0/U 10.0/U 10.0(U 10.0/U 10.0(U 10.0/U

Sum of the above SVOC parameters 7.445 ND ND 0.889 ND 6.67 ND ND 1.16
Anthracene ug/L 0.05/UJ 0.05|U 0.05|U 0.05|U 0.05|U 0.0325|J 0.05|U 0.05|U 0.05|U 0.05|U 0.05|U
Acenaphthene ug/L 0.0354(J 0.05/U 0.05/U 0.05/U 0.05/U 0.509 0.05/U 0.05/U 1.99 1.65 0.05/U
Acenaphtylene ug/L 0.05/UJ 0.05|U 0.05|U 0.05|U 0.05|U 0.05/U 0.05|U 0.05|U 0.0256J 0.0206|J 0.05|U
Benzo(b)fluoranthene ug/L 0.05/UJ 0.05|U 0.05|U 0.05/U 0.05/U 0.05|U 0.05/U 0.05|U 0.05/U 0.0170|J 0.05/U
Benzo(k)fluoranthene ug/L 0.0330/J 0.05|U 0.05|U 0.05|U 0.05|U 0.05/U 0.25|U 0.05|U 0.05|U 0.05|U 0.05|U
Chrysene ug/L 0.05/UJ 0.05/U 0.05/U 0.05/U 0.05/U 0.05/U 0.05/U 0.05/U 0.05/U 0.05|U 0.05/U
Fluoranthene ug/L 0.1/UJ 0.1/U 0.1/U 0.1/U 0.1/U 0.028/J 0.0213|J 0.0324|J 0.0340|J 0.0371|J 0.1/U
Fluorene ug/L 0.0337|J 0.05|U 0.05|U 0.05|U 0.05|U 4.40 0.05|U 0.05|U 1.05 0.888 0.05|U
Naphthalene ug/L 2.48\J 0.25|U 0.25/U 0.25/U 0.25/U 6.09 0.5/U 0.25|U 0.25/U
Phenanthrene ug/L 0.0286(J 0.05/U 0.05/U 0.0183(J 0.05/U 0.937 0.0814(J 0.05/U 0.566 0.400 0.05/U
Pyrene ug/L 0.0209|J 0.05|U 0.05|U 0.05|U 0.05|U 0.05/U 0.05|U 0.05|U 0.05|U 0.0397|J 0.05|U
2-Methylnaphthalene ug/L 0.1000/J 0.25|U 0.25|U 0.25|U 0.25|U 1.38 05U 0.25|U 5.21J 3.23|J 0.25|U

Sum of the above SVOC S‘IM paraTmeters 2.7316 ND ND 0.183 ND 13.38 0.1027 0.0324 67.9416 47.926

Notes:
U - Not detected at the method detection limit / reporting limit shown or qualifed based on data validation
J- Value is an estimate of concetration below the Reported Detection Limit (RDL) or qualifed based on data validation
ND - Not detected Prepared By: NDK 6/29/2020
NA - Not Analyzed Checked By: CAC 7/30/2020

FD - Field duplicate sample

Shaded values exceed the GWPS
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Table 5 Water Level Data - June 2020

Top of Casing
well Elevation Water Depth Water Elevation

Number (feet) (feet) (feet)
WC-8 224.86 32.20 192.66
WC-8A 224.43 32.26 192.17
WC-11 202.58 9.25 193.33
WC-26 247.80 59.40 188.40
WC-39 242.10 54.28 187.82
WC-41 251.43 65.18 186.25
WC-43 238.33 48.14 190.19
WC-44 240.03 53.90 186.13
WP-1 207.52 15.05 192.47
WP-2 239.39 51.14 188.25
WC-56 245.09 62.94 182.15
WC-57 245.11 64.89 180.22
WCP-8 247.24 57.71 189.53
Prepared By: NDK 7/2/2020
Checked By: HP 7/2/2020
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